Active efflux kinetics of etoposide from rabbit small intestine and colon.
The aim of the present study was to investigate the directional transport kinetics of etoposide in rabbit intestinal tissues using side-by-side diffusion chambers. Etoposide is a routinely used mixed-mechanism 'efflux' inhibitor; however, its absorptive and secretory transport kinetics in rabbit intestinal tissues, a commonly used animal model, have not yet been reported. Kinetic studies revealed that the apical (AP) to basolateral (BL) (i.e. absorptive) transport of etoposide was not apparently mediated by specialized transporters, whereas secretion (i.e. BL to AP transport) by intestinal tissues was concentration dependent and saturable. Half-saturation constant values (K(m), mean+/-standard deviation (S.D.)) ranged from 53.6+/-35.8 microM to 168.7+/-127.3 microM, consistent with previous results from our group in intestinal tissues from other species and Caco-2 cell monolayers. Secretory permeability was greatest in the ileum, whereas values in the upper small intestine and colon were approximately equal, and represented only 50% of the value in the ileum. The ileal secretory transport of etoposide was temperature dependent, with the activation energy (E(a)) >4 kCal/mole at 5 microM, suggesting the involvement of the active, energy dependent mechanism. Etoposide inhibition by verapamil and saquinavir, known inhibitors of intestinal secretion, was characterized as competitive with K(i)'s equal to 193.0+/-164.4 microM and 72.6+/-53.5 microM, respectively. The current results demonstrate that the absorptive transport of etoposide in rabbit tissue was not mediated by specialized carriers, and that secretory transport was regionally dependent, mediated by a transporter or transporters, the K(m)'s were in the micromolar range, and involved the energy dependent mechanism(s). The relatively low k(m) of etoposide compared with its aqueous solubility (0.25-0.34 mM, pH 5-6.5, 25 degrees C) makes it the excellent mixed-mechanism competitive inhibitor for determining the secretory transport properties of putative drug substrates. Understanding the in vitro secretory transport kinetics of etoposide provides a mechanistic basis for ongoing studies exploring the functional role of 'efflux' in vivo.